Concordia University
Comp 232 Sample Review Questions

1.

State truth valueof: If 1 +1=20r 1+1=3 then 2+2=3 and 2+ 2 = 4.
D True D False D Don’t know

Are the following propositions logically equivalent ? p — (—gAr), =pV =(r — q).

D Yes D No D Don’t know

Determine whether the following proposition is a tautology: ((p — —¢)Aq) — —p
D Tautology D Not Tautology D Don’t know

. P(z) represents = + 2y = xry. What is the truth value of each of the following ?

a) Iy¥aP(z,y)

D True D False D Don’t know
b) —Vr3y-P(z,y)

D True D False D Don’t know

. P(m,n) means m < n, where the domain of discourse for m and n is the set of
non negative integers. What is the truth value of the following statements ?

a) InvmP(m,n)

D True D False D Don’t know
b) Ym3nP(m,n)
D True D False D Don’t know

. Are the following statements valid ?

a) Vavy[P(z) A ~Q(y)] = VaP(z) A =3yQ(y)

| | Vald || Not Valid | I Don’t know
b) VaVy[P(z) V Q(y)] = VP (x) vV VyQ(y)
|| Valid | I Not Valid | I Don’t know

. Variable z represents students, y represents courses. M (y) rep. y is a math
course, F(x) rep. x is a freshman, B(x) rep. z is a full-time student, 7'(z,y) rep.

is taking y. Write the statement in good English without using variables in

your answers.

a) YxIyT'(z,y)

b) 3xVyT (z,y)

c) Va3y[(B(z) A F(z)) = (M(y) AT(x,y))]



8. Suppose the variables x and y represent real numbers, and L(z,y) : z < vy,
Q(z,y) :x =y, E(x) : x is even, I(z) : x is an integer. Write the statement using
these predicates and any needed quantifiers.

a) Every integer is even.

b) If z < y, then z is not equal to y.
c) There is no largest real number.

9. Determine whether the following argument is valid:
She is a Math Major or a Computer Science Major.
If she does not know discrete math, she is not a Math Major.
If she knows discrete math, she is smart.
She is not a Computer Science Major.
Therefore, she is smart.

| | Valid || Not Valid | | Don’t know

10. Place the correct symbol from the list C, =, O between each pair of sets below
a) AUB, AU(B—A)
b) Au(BNnC), (AuB)NC
c) ( A-B)U(A-C), A—(BNCO)
d)(A-C)—-(B-C), A—B

11. Suppose f: R — Z where f(z) = [22 — 1].
a) Is f one to one ?

D Yes D No D Don’t know

b) Is f onto Z 7

D Yes D No D Don’t know

12. Suppose g: R — R where g(z) = Lx —

a) If S = {z|1 <z <6}, find g(5)

| . List the answer for each.

b) If T = {2}, find ¢ (T

13. For each of the following statements below state whehter it is True or False:
a) For all integers a,b, ¢, if a|c and b|c, then (a + b)|c.

D True D False D Don’t know
b) For all integers a,b, ¢, d, if a|b and c|d then (ac)|(b+ d).
D True D False D Don’t know

b

c) If a and b are rational numbers (not equal to zero), then «’ is rational.

D True D False D Don’t know

d) If f(n) =n? —n+ 17, then f(n) is prime for all positive integers n.

D True D False D Don’t know
e) If a = b(mod m?) then a = b(mod m).

D True D False D Don’t know



14. List the answer(s) for each.

a) Find the smallest integer ¢ > 1 such that a + 1 = 2a(mod 11).

b) Find integers a and b such that a + b = a — b(mod 5).

c) Solve for a if a = (5'mod 7)*>mod 13.

15. List a complete proof for each proposition showing all steps with references.

1
16. If Relation R is on set {a,b,c,d} represented by My = 1
1

17.

a) Use the Principle of Mathematical Induction to prove that 5|(7" —

2™) for all n > 0.

b) Let a; = 2,a, =9 and a,, = 2a,,_1 + 3a,_» for n > 3. Prove that a, < 3" for all positive

integers n.

a) Reflexive

D True

b) Symmetric

D True

c) Antisymmetric

D True

d) Transitive

D True

|| False
|| Palse
| False
|| False

D Don’t know
D Don’t know
D Don’t know

D Don’t know

_ == O

O = O =

_ o = O

determine if R is:

If Relation R is on the set of all integers and xRy iff x = y mod 7 determine if

R is:
a) Reflexive

D True

b) Symmetric

D True

c) Antisymmetric

D True

d) Transitive

D True

|| False
|| False
| False
|| False

D Don’t know
D Don’t know
D Don’t know

D Don’t know



18.  If Relation R is on the set of all integers and (z,y) € R iff z > y* determine if
R is:
a) Reflexive

D True D False D Don’t know
b) Symmetric

D True D False D Don’t know
c) Antisymmetric
D True D False D Don’t know
d) Transitive
D True D False D Don’t know
19. Consider R and S are relations on {a,b,c,d}, where R =
{(a,b), (a,d), (b,c),(c,c),(d,a)} and S = {(a,c),(b,d),(d,a)} Find value of each:
a) R?
b) R3
c) SoR

d) The transitive closure of R

20. Suppose A is the set composed of all ordered pairs of positive integers. Let R
be the relation defined on A where (a,b)R(c,d) means that a+d=b+c. Is R
an equivalence relation ?

D True D False D Don’t know
21. Find the value of each:
a) The smallest equivalence relation on {1,2,3} that contains (1,2) and (2, 3).

b) The smallest partial order relation on {1,2,3} that contains (1,1),(3,2),(1,3)

22. Let R be the relation defined on the set of integers defined by (a,b) € R if and
only if a > 0. Is R a partial order ?

D True D False D Don’t know



Answers

1. False 2.Yes 3. Tautology 4 a) False 4 b) False 5 a) False 5 b) True 6 a) Valid 6 b) Valid 7 a)
Every student is taking a course 7b) Some student is taking every course 7 c¢) Every full-time
freshman is taking a math course 8 a) Vx(I(z) — E(z)) 8 b) VaVy(L(z,y) = —Q(z,y)) 8 c)
Va3yL(z,y) 9. Valid 10 a) = 10 b) D 10 ¢) = 10 d) C 11 a) No 11 b) Yes 12 a) {0,1,2} 12 b)
5<z <713 a) False: a=b=c=113b) False: a=b=2,c=d=1 13 c) False (%)% = ¥2 which is
not a Rational 13 d) False , f(17) is divisible by 17 13 e) True 14 a) 12 14 b)

b=0,45 £10,+15,... ; a any integer 14 c) 8 15 a) 15 b) proofs see below 16 a) True 16 b) False
16 c) False 16 d) False 17 a) True 17 b) True 17 c) False 17 d) True 18 a) False 18 b) False 18 c)
True 18 d) True 19 a) {(a,a), (a,c), (b,c), (¢, ¢), (d,b),(d,d)} 19 b)

{(a,b), (a,c),(a,d), (b,c),(c,c),(d,a),(d,c)} 19 ¢) {(a,a),(a,d),(d,c)} 19 d)

{(a,a), (a,b), (a,c),(a,d),(b,c),(cc),(d a),(db),(dc),(dd} 20 Yes : Reflexive: a +b =0+ a;
Symmetric: if a +d =0+ ¢, then c+ b= d+ a; Transitive: if a+d=0+cand c+ f =d+ e, then
a+d—(d+e)=(b+c)—(c+ [), therefore a —e=b— f,or a+ f=b+e. 21 a)
{(1,1),(1,2),(1,3),(2,1),(2,2),(2,3),(3,1),(3,2), (3,3)} 21 b) {(1,1),(2,2),(3,3),(3,2),(1,3),(1,2)} 22
True

15 a) Prove P(n): 5| (7" —2")Vn >0
Stepl (Base case) Prove P(1): 5| (7' —2!)
Proof 5|5 —5|(7T—2) = 5| (7' —2') = P(1)
Step2 (Inductive hypothesis) Assume P(k): 5| (7% — 2%)
Step3 (What must be proved in the inductive Step4 )
Prove P(k) — P(k+1): 5| (7" = 2F) — 5| (7FF1 — 2kF1)
Step4 (Proof of the inductive step) Prove P(k+1): 5| (7F1 — 2k

Proof

P(k) — 5| (7F —2%) — 5| 7(7F — 2F) Assumption, then Def. of Division
P(1) =5 (7—2) = 5]2%7-2) P(1), then Def. of Division

— 5| [7(7TF — 2%) + 2%(7 — 2)] Addition, Def. of Division

— 5 | [TFHE — 7 x 2F 47 x 2F — 2k+H]] Multiplication

— 5 | [7TFTL — 2K+ Cancel

— P(k+1)

— P(n): 5| (7" =2")¥n>0 By Mathematical Induction

15 b) Prove P(n) : a, < 3" Vn ¢ Z" Use Strong Induction
Stepl (Base cases) Prove P(1):a; < 3! and P(2):ay < 32
Proof LHS = a; =2, RHS = 3! - a; <3' — P(1)
LHS = a, = 9, RHS = 32 - a < 3% — P(2)
Step2 (Inductive hypothesis) Assume P(k):a; < 3" for 1 <k <n wheren >3 ne Z"
Step3 (What must be proved in the inductive Step4 )
Prove P(k) — P(k+1): a, <3F for 1 <k <n — ap,; <38
Step4 (Proof of the inductive step) Prove P(k + 1) : aj, < 38!

Proof
apr1 = 20 + 3ak_1 Since k + 1 > 3 use recursive definition of a,,
<2x3F 43 x 3k By Assumption replace a; and a;_
= 2 x 3k 4 3k Multiplication
=3 x 3k Addition
= 3kl Multiplication
— ajyr < 3FH1
— P(k+1)

— P(n):a, <3"VneZ" Using Strong Induction



